the faculties. A medical student's first contact with geriatric medicine occurred on average during the second clinical year (median 8th semester). Although the content of geriatric curricula strongly varied among the faculties, core knowledge as recommended by the UEMS was integrated into most of the curricula. Teaching strategies regarding the development of attitudes and skills also recommended by the UEMS were identified in the curriculum of only some faculties. Conclusions: Geriatrics seems to be an established subject in most German and Austrian faculties. However, the current data clearly indicate highly variable quality in geriatric pregraduate training at German and Austrian universities. Because curricula should prepare young people using competence-based training and assessment methods, room for improvement remains not only in terms of structure, but also regarding quality of training to develop self-directed lifelong learners.
Nevertheless, awareness of the need for adaptation is low. General practitioners, usually not trained for the special needs of multimorbid and older clients, generally provide primary care [2] . However, the number of such patients is increasing not only in primary care, but also in all medical specialties. Despite these facts, geriatric medicine as a medical subspecialty is still not attractive for most doctors in Europe.
One of the main reasons is the missing geriatric content within pregraduate medical training at medical universities. As the literature indicates, the attitude of medical students towards older patients and their care is very heterogeneous, and the interest in geriatric medicine as a medical career is low [3] [4] [5] . Furthermore, the quality of medical education and its teachers strongly influences career decisions [6] . Therefore, geriatric content needs to be implemented into medical core curricula. These developments have already been undertaken in the UK [7, 8] . High quality of both, training methods and educators is essential to give geriatric medicine the perspectives required as a result of demographic changes.
The current analysis is performed using the 'six-step approach for curricular development in medical education' published by Kern et al. [9] . As the general needs assessment is confirmed by the current demographic shift and the need for changes within health care systems, our objective was an evaluation of undergraduate teaching in geriatrics in order to identify needs within Germanspeaking universities. Beside the amount of the geriatricrelated content in medical curricula in Germany and Austria the authors also intended to address the quality of training provided.
Methods

Study Design -Questionnaire -Procedure
We conducted a survey about the concepts of undergraduate student training. All medical universities in Germany and Austria were included. Similar to recent educational surveys in the UK [8] , we used a structured paper questionnaire to evaluate training aspects in terms of time, core content of the teaching goals and quality of undergraduate geriatric education in medical schools of the two countries. The questionnaire was developed as part of the current study and piloted in four faculties in September/October 2011; any ambiguous questions were subsequently refined. The questionnaire consisted of 14 closed (mostly multiple choice) questions and one open question, grouped as follows: general questions about geriatric-related content in the core curriculum, aspects with a focus on aims and learning objectives, and questions with regard to training format and methods of knowledge assessment. The timing of a student's first encounter with geriatric medicine in the curriculum was also elucidated. The validity of individual data collection was controlled by repeated hidden content within different questions. At the end of the questionnaire, an open question provided the chance for individual feedback.
In September 2011, the blinded paper questionnaire was sent to the deans of all 36 German medical faculties and 4 Austrian medical universities with a request to forward it to the person responsible for the curriculum of undergraduate geriatric medical education or to nominate a person, who would have an overview of geriatric education as delivered to the students. At 3 and 6 months, a reminder was sent to the faculties that had not yet responded. Data collection was closed on May 1, 2012. Two independent experienced medical teachers double checked the data from the returned questionnaires, and data analysis was performed using SPSS version 16.0 for Windows (SPSS Inc., Chicago, Ill., USA). Continuous variables are presented as medians (interquartile range; IQR) and categorical variables as numbers and percentages. Fisher's exact test was used to detect significant frequency differences of categorical variables. p ≤ 0.05 was considered statistically significant.
For medical faculties with a modular system without semesters or that divided the academic year into three teaching periods (trimesters), data were converted into the equivalent year at a medical school. To obtain quality ranking of the results, geriatric core content and training methods were compared to the European recommendations for undergraduate training in geriatric medicine currently provided by the UEMS [10] .
The ethical committees of the Friedrich-Alexander University Erlangen-Nürnberg and the Medical University of Graz approved the study.
Results
The response rate to the questionnaire was 33/36 (92 in Germany) and 4/4 (100 in Austria). Sex was equally distributed among the respondents ( table 1 ). The median general teaching experience of those answering the questionnaire and therefore officially appointed teachers responsible for the geriatric curriculum was 15 years (IQR 10-20); for specified teaching experience in geriatric medicine, it was 6 years (IQR [5] [6] [7] [8] .
In nearly all German and half of the Austrian faculties responding to the questionnaire, geriatric medicine was taught as an independent discipline within the core curriculum (97 vs. 50). The first contact medical students had with geriatric medicine was during clinical training (median within the 4th year of training), independent of the structure of the whole curriculum (longitudinal or modular curriculum). Only six medical faculties (two with modular and four faculties with longitudinal curricula) introduced geriatric medicine within the first 2 years of pregraduate training ( fig. 1 ).
Despite the fact that 57% (21/37) of all medical faculties provided a written curriculum for medical education in geriatrics, detailed written learning objectives and goals for geriatric medicine were present in nearly 70% (n = 23) of the German and 50% (n = 2) of the Austrian medical faculties. The content of the geriatric curricula varied considerably within the participating faculties ( table 2 ). Core competencies as defined and recommended by the Union European Medicine Society-Geriatric Medicine Section (UEMS-GMS) were taught at 15 (46 of the German and one of the four Austrian faculties). At 19 (58 of the German) and 2 (50 of the Austrian) faculties, geriatric content was partly taught in context with other clinical disciplines or basic sciences.
In more than 50% of the German and 2/3 of the Austrian faculties, geriatrics was offered as an option for an elective period during the final clinical year (55 vs. 75) either as an elective period in internal medicine or as a special training integrated into the elective period in internal medicine.
The participants of the survey were asked to list all teaching strategies used in geriatric teaching at their universities, and multiple answers were possible ( table 1 ) . The most commonly used teaching strategies at German and Austrian faculties were traditional lectures (91 vs. 100) followed by small group teaching sessions, such as journal clubs or tutorials at German faculties (76) and private studies as well as bedside teaching at Austrian faculties. Clinical teaching in the ward was also at place three of the most commonly used teaching strategies at German faculties. Only a minority of the faculties of both countries used problem-based learning and electronic educational tools (E-Learning) as complementary teaching strategies. Skills and attitudes, for instance, by the use of age simulation sets or role plays were taught at six German faculties. Only two German faculties had already implemented standardized patients in geriatric training. The data showed a median use of 3 (IQR 2-4.5) different educational strategies at German and Austrian faculties. All German and 2/3 of the Austrian faculties tested the individually acquired knowledge and competences using regularly performed assessments. Of those faculties performing an assessment, 67% of the Austrian but only 21% (7/33) of the German faculties used varying assessment methods to address different educational levels according to Miller's pyramid of competence [11] . Miller's approach allows to depict four different levels of competence (knows, knows how, shows how, does) and helps to define skills, performance and competence-based assessment. Nearly all German and 2 of the Austrian faculties used multiple choice question assessments in varying formats (94 vs. 50). 15% (n = 5) of the German and 50% of the Austrian faculties used a written examination with open questions or written case presentations. Also 50% of the Austrian faculties, but only 9% (3/33) of the German faculties performed bedside assessments, but at nearly all of these faculties bedside assessment was performed in nonstructured formats. Both Austrian faculties as well as two German faculties combined bedside assessment with a written assessment (multiple choice or open questions). At one German faculty, geriatric knowledge and competences were only assessed by bedside assessment, using a structured format. Only two German faculties examined their students via objective structured clinical examination (OSCE), and none of the faculties used a key feature concept. In the responses no difference was made between different modes of examination (summative or formative) or if the written examination was paper or computer based. No association was found between the use of learning objectives and the use of different assessment methods (p = 0.34).
Another focus was on educator training. Only roughly 80% of the German and half of the Austrian faculties provided access to educational training opportunities on a regular basis to their teachers. Looking at the number of teachers specialized in geriatric medicine, big differences were seen among the individual faculties. The percentage varied from ≤ 10% at 6 German and 2 Austrian faculties to ≥ 90% at 8 of the German and 1 of the Austrian faculties (median Germany 65% (IQR 16-91.3), Austria 50% (IQR 0-87.5)) ( fig. 2 ) . Nongeriatric disciplines involved in geriatric education varied tremendously between the single faculties and ranged from trauma surgeons to dermatologists, ophthalmologists. Data on the median load of teaching assignments for one teacher were lacking in general. From the data provided by the faculties (26/37), the median teaching load was two contact hours per teacher during one teaching period (semester or trimester).
Only 14 of all 37 faculties answered to the free question regarding expectations for further curricular development in geriatric medicine. As to the format given, multiple answers were possible. In a post hoc analysis, the retrieved answers could be clustered into the following three categories: augmentation of financial resources (n = 5), augmentation of human resources (n = 5), and extension of the spectrum of geriatric education (n = 6).
Discussion
The current study provides quantitative and qualitative information about undergraduate training in geriatric medicine in medical schools in Germany and Austria. Furthermore, training content and methods in geriatric medicine were evaluated in the light of preexisting European and national recommendations [10] .
The general response rate to the questionnaire was amazingly high: 92% of German and 100% of Austrian medical faculties returned the evaluation form. Except for one faculty, all questionnaires distributed were answered by persons officially appointed and in charge of geriatric education at the faculties [8] . In that context, it is notable that the median teaching experience of the respondents who had been appointed by their faculties to organize the pregraduate geriatric training of all students was rather low, namely 6 years. However, the results retrieved from the official representatives of the faculties and presented here are feasible for drawing reliable conclusions about German and Austrian pregraduate training in geriatric medicine.
In a survey published by Kolb [12] in 2006, shortly after the implementation of the new German medical licensure act, geriatrics was present in only 67% of the medical faculties. Six years thereafter, geriatric medicine is taught as an independent specialty during the core curriculum in 97% of the German and 50% of the Austrian faculties. Thus, at first sight, geriatrics seems to be an established specialty in most of the universities, and almost all students seem to encounter geriatric teaching content during their time at medical school.
The initial contact typically occurs quite late during medical training, however only at four medical faculties with modular structure and two faculties with longitudinal curricula students were involved in geriatric medical education during their first 2 years at medical school. Otherwise, the first contact with geriatrics occurred during advanced medical training (median 4th year). These facts are in disagreement with the European recommendations published by UEMS, which argues for an integral pregraduate geriatric curriculum starting in the basic sciences and progressing through to clinical teaching [10] .
Many, but not all of the topics in geriatric medicine taught at German and Austrian universities meet the core knowledge recommended by the UEMS. The training of skills and attitudes are addressed less well within the curricula. The current standards of geriatric training at numerous Austrian and German universities do not reflect the European recommendations.
Written competence-based learning objectives are the basis for a distinct, competence driven curriculum, for effective learning methods and for assessment methods [13, 14] . In fact, competence-based performance standards have already been incorporated into a few medical curricula (e.g. in the UK) [15] . General dissemination is still rare elsewhere in Europe. As a matter of fact, there are no national German/Austrian or European competencebased performance standards in pregraduate training.
Geriatric medicine is based on teamwork, solving complex problems with highly developed skills, and fostering personal attitudes. Training methods of choice for these learning objectives are problem-based teaching strategies [16] . Also 'role plays', recommended for the medium of affective and psychomotor learning objectives, have already been used and studied in geriatric education [17, 18] . Our survey showed clearly that knowledge-based cognitive objectives (lectures) as well as attitudinal objectives (discussion rounds) were applied most frequently. Modern teaching methods that match psychomotor objectives (skills, competences) and cognitive objectives such as problem-solving teaching strategies were restricted to individual faculties. Bedside teaching, as a very important part in clinical teaching, was still sparsely used in geriatric medical education (30% of the faculties). Therefore, training methods still do not reflect the competence levels, which should be addressed within geriatric medicine training at German and Austrian faculties.
The same seems to hold true for assessment methods used. Our data show no relationship (p = 0.34) between the use of competence-based assessment methods and the existence of defined learning objectives. This might have different explanations: One might be the lack of competence-based learning objectives, which lay the groundwork for an appropriate assessment of competences. The other is 'missing knowledge' about the educational impact of assessment methods. A multistation OSCE is most appropriate to objectively assess complex problems in patients suffering from multimorbidity [19] . Only two faculties use OSCE as an assessment in geriatrics. Mini-Cex testing or 360° assessment would widen the spectrum also to behavioral skills and student attitudes towards patients and the whole working team [20] [21] [22] . None of these assessments were answered positively in the questionnaires. The 'hype of written examinations' may also just reflect missing financial and human resources within the faculties, which is clearly reflected by the open answers at the end of the questionnaire.
According to the recommendations of the UEMS, geriatric medical education 'must be planned, organized and monitored by experts in old age medicine' [10] . Medicine of aging is a cross-sectional subject and, at first sight, it seems to be feasible that a 'geriatric curriculum' is not only delivered exclusively by geriatricians. However, if geriatric medicine is intended to become a specialty within human medicine itself, geriatric core competences need to be taught by 'core competent geriatricians'.
Conclusions and Further Perspectives
Medical doctors meet older people in almost all specialties during their daily routine work. Medical universities and faculties have the duty to provide sustainable education and prepare students for their future professional lives. Nowadays, geriatrics seems to be a widely established specialty in many medical universities; however, training standards vary broadly, and learning objectives and structured curricula are still lacking in many medical schools. Local stakeholders still seem to neglect the need for integrated and high-stake curricula in geriatrics. Nevertheless, knowledge and performance in the field are expected at the time of graduation.
Curricula must balance efficiency-thoughtful provision of modern teaching methods and assessments and prepare young people for their later professional lives. In that context, geriatric medicine has to become a basic standard in all medical universities and faculties across Europe. Medical students should encounter such training early during their education to acquire competencies necessary for the care of older patients. They should expand on these competencies throughout medical school and become self-directed lifelong learners. Well-trained and ambitious learners and future doctors will be the basis for growing the future of geriatric medicine. The current data clearly show the great variety in quality of training in geriatrics, at least at German-speaking universities. There is still room for improvement in terms of structure and quality of training.
